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THE nature and role of statistical information sys-
tems are receiving considerable attention at the
present time, especially at the Federal level. Al-
though impressive progress has been made in the
collection, processing, and use of statistics, there
is only a beginning consensus on what constitutes
an optimal program for the future. Congress has
supported a new initiative in a Federal-State-local
cooperative health statistics system. However, the
$1.8 million appropriation for initial research and
development in 1971-72 was made with the ex-
pressed concern of members of Congress over the
magnitude of future requirements for funds and

over the intention and capability of the health
system to use efficiently the data that are pro-
duced (1).
The need for restraints, as well as progress in

developing an effective and economical health
information base, was also reflected in the appoint-
ment of a committee in 1971 to evaluate the
National Center for Health Statistics and related
health data systems in the Department of Health,
Education, and Welfare.
An inquiry carried out among major producers

and users of health statistics has focused renewed
attention upon issues such as: What is the rela-
tionship between general-purpose or baseline sta-
tistics and program data? What are the character-
istics of record systems when compared with sta-
tistical data collections? Do the data needs for
health services planning, evaluation, research, and
training require data collection completely sep-
arate from management information systems? Are
program-generated data too biased by the nature
of the program to be used as baseline information?
What level of compatibility can be achieved
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among baseline data sets and program-generated
data short of record linkage based upon a uni-
versal numbering system?

In this paper, we focus on the statistical (quan-
titative) information needed for the production
and utilization of health services, but most of the
ideas expressed may be applied equally well to
other areas of public welfare. Not all the problems
mentioned can be discussed in detail, but we sug-
gest that a core issue, cutting across such ques-
tions, is the need to recognize the differences,
similarities, and relationships between record-
keeping and statistical data collection. An under-
standing of the interplay and resulting configura-
tion has implications for the future productivity
of information systems, especially the question of
how and where funds should be allocated for
further system development.

Recordkeeping and Statistical Data
The term "data item" is defined as a collection

of measurements or qualifications of a single fac-
tor or attribute for some population. For example,
a recording of age, income, race, and disability
state of the population of a neighborhood would
constitute a set of four data items on that popula-
tion.

In recordkeeping, the major requirement for a
data item is that each individual datum be re-
trievable in its explicit relationship to the person
or unit from which it was drawn. Records must
contain unique identifying information; otherwise,
the recordkeeping system cannot fulfill its func-
tion. A record is required for each person or unit
in the client population for whom the system is
maintained or, conversely, the client population
consists exactly of those persons or units for whom
there are records. Records are not substitutable,
and if an item is missing from a record, the record
may not fulfill its function for some person or unit.

Computational capability is not needed. In a
computerized recordkeeping system, computer
technology is used to enhance acquisition, com-
munication, and retrieval, rather than computation
as such. Speed and ease of retrieval are essential.
In some situations, recordkeeping is required by
law, and thus the storage of records is as im-
portant a function as retrieval.

Examples of recordkeeping systems are clinical
files used for patient care, Medicaid patient and
provider records, licensure lists, and registries of
vital records.

In a statistical data system, the data are of in-

terest only when produced in aggregated or sum-
mary form. Unique identification of a datum with
a person or unit is irrelevant; in fact, the records
need not have any individual identification. Under
appropriate circumstances, information based on
data in the system can be extrapolated to a larger
universe that includes persons or units whose rec-
ords are not in the system. That is, sample data
will suffice for the purposes of the system. Data
items (sets of measurements) rather than indi-
vidual measurements will be retrieved. In a com-
puterized system, the computers are needed to
compute. Storage of data is a secondary consid-
eration; if the data are not to be retrieved, there
is no basis for storing them.

Clearly a recordkeeping system and a statistical
data system have considerably different character-
istics with respect to purpose, management, com-
puter requirements, and quality control considera-
tions. A statistical data system can tolerate a cer-
tain number of missing data or errors, and still
produce all the information required from it.
Missing data or errors in a record system, how-
ever, may seriously affect its function.

Consideration of data systems in the real world,
rather than in concept, quickly establishes that
many of these systems do in fact serve for both
recordkeeping and statistical data production. A
set-theoretic configuration may be used to show
the relationship between the two concepts. Con-
sider a hypothetical universe, as shown in the
chart, of all possible data items as previously de-
fined. The set A comprises data items that are
used in recordkeeping, the set B data items that
are used to produce statistical data, and the set
AQB data items used for both recordkeeping and
statistical data. If a data item is in A but not in
B (in AQB'), it is used as part of the records of
individual persons or units, but not used, or not
usable, in aggregated form as statistical informa-
tion. If a data item is in B but not in A (in
A'QB), its elements are not intended to be used
in relation to the individual persons or units on
which they are based, but only to produce sta-
tistical data. And, of course, outside of A QB is
a world of uncodified, uncollected, and perhaps,
unnamed data.

These sets define neither the systems nor the
records that are in the systems but classify indi-
vidual data items according to their utilization
within a system. A single system may have some
items used only as a part of records (for example,
name and street address), some items used both
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Utilization of data items

as part of individual records and to produce sta-
tistical information (for example, age and in-
come), and possibly an item used only for sta-
tistical purposes (although if it exists as part of
an individual record, it will tend to be retrieved
as such).
The characterization of statistical information as

baseline data is a reference to the extent of popu-
lation coverage of the data items being used to
produce the information relative to the question
being asked, regardless of whether the system
from which the data are drawn is a recordkeeping
system or not. As a ready illustration, in the vital
records system the linkage of infant death and live
birth data can provide national baseline data on

infant mortality (2). If all citizens age 65 and
older receive their health care through a Federal
program, the program records can potentially
produce baseline information on one segment of
the population. Whether or not special statistical
sampling data can be regarded as baseline or not
similarly depends on the extent of the population
sampled.

Where Are All the Data?
Most of the data collected are in set A; that is,

they are stored in recordkeeping systems, although
many of the items are also used to produce sta-
tistical data. Therefore, most statistical data which
are or could be available to us must be produced
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from recordkeeping systems. A relatively small
percentage of items are obtained specifically for
statistical purposes; these include data from sam-
ple surveys. Further, the data systems that are
used as both recordkeeping systems and statistical
data systems are almost always established with
recordkeeping primarily in mind.
The best known example includes the vital reg-

istries, now also known as vital statistics systems.
These registries were established by law to register
the occurrence of a vital event. They were also
seen as depositories for the records, so that a
person might retrieve a birth certificate or other
record as evidence of the occurrence. Vital records
systems originated for recordkeeping purposes
despite the fact that the collection of statistical
data on mortality and births was a springboard
for the development of the science of statistics
(3).

In States and localities, these systems, by what-
ever name they are known, are used as both
recordkeeping systems and as statistical data sys-
tems. At the Federal level, the vital records sys-
tem is a statistical system, beause it is not the
function of the National Center for Health Sta-
tistics to retrieve a person's birth or death certifi-
cate. Therefore, the Center's purposes are served
through sampling of records, although all the rec-
ords amassed by the States and localities are cur-
rently reproduced in its files.

Too Much But Not Enough
Two complaints which are often expressed are

"We don't have any data" and "We have to keep
too many records." These complaints seem para-
doxical: if so much information is being recorded,
why can we not find out more about what is going
on? Throughout the vast complex of production
and utilization of health care, there are many data
systems. Except for a relatively few, their con-
tents are defined by some institution or some pro-
gram for health services, and they are pieced to-
gether as recordkeeping systems. They often in-
clude records of persons who receive a service,
the service provided, the providers, the amount
and type of resources used, and the costs. To vary-
ing degrees, these record systems also provide
some statistical data, if only because reporting
is required by law or needed for managerial plan-
ning and evaluation. But when a system is con-
ceived as a recordkeeping system, with secondary
consideration given to producing limited statistical
data, it is ill equipped to serve any broader pur-

pose in the total system of health care. Therefore,
we have the phenomenon of other data units being
assembled, through surveys for example, to pro-
vide some statistical information, when poten-
tially comparable data units are locked away in
record systems.
We see an example of "too much but not

enough" in the collection of ambulatory care data.
The bulk of all health care, in terms of incidents
of service provided, is given in an ambulatory
setting. Often it is said that we know little of what
goes on in private medical and dental practice,
meaning we have few aggregate statistics. Yet the
provider typically collects a number of data items
concerning his patients and has fairly complete
records on encounters. In only a few large ambu-
latory care organizations do physicians and den-
tists have these records stored in such a way that
statistical data are easily retrievable (4).
A second major depository of ambulatory care

data is the collection of record systems of cate-
gorical health programs. These programs serve
large segments of our population, particularly the
poor, and each record system contains a wealth
of detail on the types and costs of health services
provided and on the health of people (5). No one
would minimize the difficulties in getting adequate
statistics for planning, evaluation, research, and
training, as well as for management, from such
health record systems. These functions are carried
out at different levels and from different perspec-
tives, so there are differences in the kinds of data
required, the level of detail and timeliness, and
the extent of compatibility required to achieve a
designated purpose. Program records often pro-
vide fragmented population coverage, and record
items are not standardized from one program to
another. Even with the use of computers, it may
be inefficient to retrieve statistical data when a
system is designed and managed as a recordkeep-
ing system.

It is easy to conclude that although we are over-
whelmed with recordkeeping, the paucity of usable
and useful statistical data will require an equally
overwhelming venture into statistical data collec-
tion. Two considerations, however, show the need
for careful reexamination of this conclusion: (a)
a consideration of the potential funding of data-
collection activities and (b) a consideration of
the costs of special statistical data collection com-
pared with the benefits derived. Although "better
data" are frequently demanded in support of cost-
benefit analysis, the cost-benefit ratio concept is
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seldom applied to the production of statistical data
as such.
Where Does the Money Go?
Money for records is usually included as part

of a program or institution budget. This money is
taken for granted. No one questions the need for
recordkeeping funds when a program is initiated,
and furthermore, funds will continue to be allo-
cated for recordkeeping as long as the program
exists (6). A statistical data collection, on the
other hand, is often viewed with some skepticism,
must provide explicit proof of its usefulness, and
faces a continuing threat of loss of funds (1).
Each federally funded program requires the es-

tablishment of a recordkeeping system, and there
are more persons in the Health Services and
Mental Health Administration working with pro-
gram statistical systems than there are working
in the statistical functions of the National Center
for Health Statistics (7). The funds appropriated
in 1971 for research and development of a Fed-
eral-State-local cooperative health statistics sys-
tem ($1.8 million) are less than the funds avail-
able for development of recordkeeping in a single
program such as Medicaid. The contrast is even
greater in nongovernmental health activities;
seldom are funds used for the collection of sta-
tistical data apart from recordkeeping unless the
data are needed for Government grant applica-
tions. Large sums are being spent to improve the
efficiency of health care through the use of com-
puter technology, but research and development
focuses on acquisition, storage, retrieval, and
communication of records, with production of sta-
tistical data too often ignored.

Inasmuch as this disparity between what is pro-
vided for management record systems and what
is provided for statistical systems per se has pre-
vailed strongly in the past and can be expected to
do so in the future, we question whether develop-
ment of purely statistical systems could lead us to
a solution to the problem of lack of information.
Instead, the potentials in the development of rec-
ord systems to serve both management and sta-
tistical interests should be recognized. With
standardization of contents, definitions, reporting
periods, and other features of recordkeeping, data
from various record systems could be linked ac-
cording to geographic, demographic, economic, or
health-related variables included in the records, to
provide needed summary data. The records of
individual persons need not be linked, except as
required for management of service delivery.

Which Data Get Used?
Field experience with surveys which have been

planned and operated apart from program opera-
tions suggests that the commitment to use statistics
may vary directly with the involvement of the
users in the statistical collection (8). We question
the usefulness of statistical systems developed
apart from some programmatic emphasis. If pro-
gram planners and managers perceive statistical
data as something produced by "those statisti-
cians," they may fail to see any relationship to
their own program needs, and the data will have
little impact on health care development.

Similarly, statistical use of a recordkeeping sys-
tem needs careful planning by statisticians and
program staff working together, so that the infor-
mation produced is no more and no less than
what is needed.

Where Do We Go Now?
A consideration of where the money goes and

is likely to go in the future and a consideration of
utilization of data lead to the conclusion that cost-
benefit ratios can be optimized by the development
of the statistical data production capabilities of
recordkeeping systems. True, there will always
be information that can be obtained only by spe-
cial surveys or collections. But because of the cost
of such collection, the need for the information
and the lack of alternative sources should be care-
fully established. Collaboration of statisticians in
the development of record systems could, in the
future, lead to limiting and sharpening the focus
of separate statistical data collections because
recordkeeping systems could be exploited for rela-
tively moderate costs to produce much of the
information needed. Coherence in the overall sys-
tem will require much greater attention to estab-
lishment of standards, definitions, and units of
measurement, co-terminous periods for data re-
porting, flexibility in data retrieval, and capability
for the sampling of records. At present, even
within federally funded programs, variations in
definitions and classifications rule out statistical
compatibility to a significant extent (5).
An important and related issue is the timeliness

of information. The recordkeeping system used to
manage patients or operate a program or institu-
tion must be kept up to date. Even our largest
industries are expected to file accurate detailed
reports within a few months following the close
of their fiscal year for income tax purposes. Yet,
as the editor of Science magazine pointed out
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recently, the latest government statistics are often
several years old (9). If management-level indus-
trial recordkeeping systems are capable of such
a high degree of timeliness, then a national health
statistics program might well research, develop,
and take advantage of potential reporting capa-
bilities in health care programs and institutions to
produce indices of health service production, use
and costs, and of health status on just as timely
a basis.

Compatibility and linkage remain major prob-
lems. When the records are viewed in terms of
statistical use, standardization of classifications
and definitions across record systems is a rudi-
mentary essential not yet realized. Varying de-
grees of linkage are required for functions ranging
from utilization studies, in which linkage to de-
nominator data on population at risk is para-
mount, to clinical and epidemiologic studies, which
may require sophisticated linkage to other sys-
tems. Reservations related to confidentiality con-
tinue to preclude a universal numbering system
in the United States; however, this question does
not impede the development of greater compatibil-
ity among summary data from various record sys-
tems. Such standardization can substantially im-
prove the utility of records for quality statistics.
The National Center for Health Statistics has

charged the State centers to ". . . concentrate . . .

data collection toward general purpose statistics,
as distinguished from specific program statistics"
(10). This should be viewed as a charge to de-
velop a structural interdependence between pro-
gram staff and statisticians, leading toward more
useful record systems, without assuming that gen-
eral-purpose statistics require new data collection
completely apart from program records.
An example of the utilization of multiple rec-

ord systems to produce statistical information is
the Family Planning Program record system in
Michigan. Uniform record systems were organized
(and funded) to provide management data for
clinics. Under the guidance of the State health
department's Center for Health Statistics, how-
ever, the record was designed to provide statistical
information on the overall program at the State
level and to provide the Federal Government with
designated data in machine-readable form. The
data available from the Family Planning Pro-
gram's records can support rigorous statistical
study for evaluation purposes. An effective direc-
tion for the future would be the incorporation of
compatible data items in the records of other

publicly funded programs providing family plan-
ning services, and eventually, the production of
comparable statistical data by the private sector.

In this discussion of the implications of using
record systems for statistical data, we do not
imply that existing statistical systems should be
discarded, nor do we mean to discourage current
and future work to develop such systems. But, it
appears that the first step toward comprehensive
and timely statistics is to insure that we have de-
veloped and are making optimum use of what
is or can be made available from records. The
next steps toward statistical systems can then be
taken on firmer ground.
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